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PROMOTOR OF GENE FOR GENTIAN 
CHALCONE SYNTHASE 



CCATGGTTGT TAGCTATATC CCTArAATTC ITTITITCTT TCTTAAAAAA AAATGGKXT 60 
TCTCAGGAAA GAAAAAAAAA AGAAAAAGAA AGAAAGAAAC CAAACACTTT TTITIACAGA 120 
TATTTTATGA GACMCEGTI CTAGTAGGAA CATTAAATCA AGTGACATAT ATTAGAGTJT 180 



CTAAAGAAAT GTTnAAGTA rGTATTTIAT CGCGTAGGCA CGTACACGTG AAATTGAGCT 1020 
AACCGCACAA AGCCAATTTT AGTTTCCTTC TCTTATAAAT ACCAACOGGT CCTCCCCCAT 1080 
7CTTICATCA TCACTTACTC CAAJTCACCG nTTCCOGAA TTAAITfCTC TCCICAACAT 1140 
tTTCTCCGCC AGCCAAACCT TT 1162 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain a promotor of the gene for gentian chalcone 

synthase capable of inducing petal-specific expression of a foreign gene in plant through 
ligation with the foreign gene and introducing the resultant product into various plants, by 
constituting the promotor from a specific DNA. 

SOLUTION: This promotor comprises (i) a DNA having a base sequence expressed by 
the formula or (ii) a DNA capable of hybridizing with the above DNA under a stringent 
condition and having the function of this promotor. It is preferable that a plant is 
transformed by a recombinant expression vector having this promotor and a foreign gene 
to prepare a transformant. 
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nmm 1 ] «t« < a ) xu < b ) «dna*>w 

( a ) ®jm^ 1 tC^-f ffi»I2?»lfr 6 * £ D N A 
( b ) ( a ) O ta^Wjj^ <s, ^DNAt .X f- >J y : J 

A 

[ u$m 2 3 is^jb 1 fatten ^ -m/nxm 
[ an** 3 1 is *js 3 \zffl&ovmi.mL^9 9 -iz 

[OOOl] 

S Wafirf S *trffl« * 7 7 -MtflcRSHRrN.? 
9-\ l z^XWMWk%ixtzWMWiim\izmth , 
[00023 

IJU 1" S tf> (c tt /? 5r r n * - • * - * > ffl i \h i i X 2= at . J; 

•7-f/kX (CaMVBSSXn^-.?- (Odell et al . , Natu 
re, 313, 810-812, 1985) ^JM'J y>> 9— t: (NOS) 
TXJ^ — 9 (Depicker et al., J. Mol . Appl . Genet.. 
1. 561-573. 19S2)//ft&„ L#>U Zi'ihWo^ — 

9 -vmmmnmmmiiim<< >c fc . 
^mmtfmwmMWHz %>wx* z t & m usn. 

[00033 #/t-3 >-£fmmm{zirtt. mmmmz 

fc. *? >i<i y y £mmn7 y #9 1 v&fc&izte^xm 
i> wgtmmxh o , i jh^j 4-?7d < coa t 

3fr7~-<?)-7o~/t-CoA ?>«8&£ltt&L-C • 

[ 0 0 0 4 3 7 9*>M HtilE^aiStfeJtftfe*© 
fi)c(;|ia*3o*C^-S) (Brouillard, InThe Flavonoids. Ad 
vances in Research Since 1980, pp. 525-538. 1988) 
HA\ !&#zlZ*i-f &$})ffl (Dixon. Bilo. Rev.. 61. 239 
-291. 1 98(3 : Lamb et al. .Cell , 56 , 215-224, 1989) 
^\ UVjKCJt^&IWW (Schmelzer et al.. Proc.Nat 
I. Acad. Sei. USA. 85, 2989-2993. 19S8)(- hfflfo-> 
X^^hZtif'mhtlX^h. £fz: -f—*>>W}% (la 
cobs and Rubery. Science. 241. 346-349. 19S8) ^11 
ikUCJrj-f" (Hedin and Waa.^e, In Progress in CI 
inic.al and Biological Research, Vol. 213, pp. 87-10 

0. 1986) iz I X ns:t WnkWZtLX i >& „ 



[0 00 5 3 U >■ H "7 tf>7fcfeli 7 5 MJ A h" CO— 8lt $> 
S7> h>T->(CJ;?,j:i:A 4 '*n'3ilTfcO (Goto et 
al., Tetrahed. Lett.. 23 . 3695-3698, 19S2), ZiXi 
X'tZ^WT y h i- T ~ > dfeii-fiJcCIl^ S i: 'b^tS 

5';-J:0iWtS^TV^«i (ttHM* 8-89251*9-) . L*» 
L . 'J >' K * '1-3 >' ^(jJcBf^it fS? «7o 9 -It 

[ 0 0 0 6 3 

fE^x^W¥jSA j 3t# l . ft3mix¥&imi*<px'$m 

S-erftaWAfBALTV^. '.)>'K^ 
[00073 

ixaummmTr&^timm . oHmn^tc. *»o 

S6*Wfe:%3S-*-* 'J > K -7^/7/1 'a^BOWtete^w 
7"n^-^-Srij^|-tac t (CD5t*L . *.5&nJ!$:«jSj£-f 

(' b ) cod n a*»&$:4 u > h -7 i3 y%&mmm& 

=tovru^z — 9 — 

( a. ) 1 OSSffiLWI A» <3 * D N A 

( b ) ( a ) £7>ijAffii;?iJ//> 4» ^- SDNAtXN U y V 
x >' 1- %$kWTX't M 9' \) 9 A X L . Uo V y H -7 // 
3 > -^rtEBaBiBg^rnt-^-olBlfitir-f 4 D N 
A 

X'h h . 

[00083 ;^ T . I" X 1> 0 y >' x >' h ^^TTvs 
< rur-^XL J 0.9 M NaCl . 90niM7x> i5-M- 
[) «7A . 0. .1 % 7 1- 3 -/MOO . 0. 1 V h"™/L-t* 
a<JV>\ 0.1 %^^>ifll}S, T;t7'5>, 0.1 %Kf 
>'1«SS-^M)^A, 100 /.tg/inl^Hi^irfiimDNA. 
pll 7.0. 65'Cf )jffK4 l T" . 1 Hjfev \ 7 U X-Y -fc'— v 3 > 
Sriftv. 0.3 M NaCl, 30mM 9 X > jg-)- h ij>7^.. 0.1 % 
h rV./l ^ffiS-hh '.J'VA, pH 7.0. 65*C<OM4't\ 30 
Lfz*^X'h^A 9\) 9 A XL-TV i b 

zbiz, *m]ii±M?.y'v ; £-9-Rv c 9mmfc 

XISOJMS ifEB'C? ^-tcio-c $ *L/s»ll 
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( 1 ) 'J >' h'»7*;i a y £®.m^m&rr?.)y°\3 : £—9- 

<r>mm 



(3) 



flfWHF 1 1 - 1 7 S 5 7 2 



lifclTi^ h i nversePCR j£iC ioT tt 0 . t -f . 'J 
>' K9<ftft4MflNI J: 0 genomic DNA &JMJL. fitS^ 

genomis DNA &fg-fLUtl&, (self ligat 

ion ) ^t=3t-5. fd^ilfeiittRiC (ligation) 
-r >"7"u— F i: L TPCR KJfc&fi^ o . 75 -f fc L 

t it , > h * # ;l a >-^fiiciP«aGs?<oiHmspx mm 

35mer <7)— *}cO.:t "J 3^7— Sr &cStL TEfK >S „ PCRR/C 
(Cli, MilJlA PCR Kit (TakaratfcS!) 
X'%h> Inverse PCR i r>XMM*tLtzW?i ISr* 
CT-tii'TA Cloning Kit (InvitrogenfiM) ICJ^'C 

[ooio] ( 2 ) 7°n*:-?-<?)mmffim?Mm 

[0011] ( 3 ) rot-^-i ffitt<7)T ■y-fc'f 

WISf-&£#>(C:>lf^r^A / <.7 pBI lOKClontech tk. 
SSI) r7-fi£7t-£>S/3 -^;L <?o-r— tf 

(GUS>a&fi:ji*fiL.3t^jt 5ite^«:'lt!S^ft. 

^.x ymfcttTrw <7f o ^J^mizjz^xtmmz 

tfflv^C: i: 6 . ^OTEtftl**"? 'J v F7*/t 3 
V-&*5Se^5 7" at - * — CcJ; it 5&Jg|^® $ i 1/cGU 
S wjgjftsabtfettifefe: £ •? Tfrfc o . 

y?<-?—i : 

5 ' -GGTGACCGTTC AGGA(iATCAGAAAAGCTCAGA(IAG-3 
77^-2 : 

5 ' -A4AGGTTTGGCTGCCGGAGAAAATGTTGAGGAGAG-3 
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&«8i£tt#-f 4 £ t I) . 
[0013] 

mrnMi ^ftty&mffimizxvsifowizmN- 
/c/cl. *miizc\tib?)mmizmfcZi-LZ>i>n 
xn^\ ^fc. ^iss-m o m*Mttm& . t. Mania 

tis r Molecular Cloning j (Cold Spring Harbor L 
abratory . 1982) o "t o fc , 
[0014] 1 .1 

( 1 ) ya^—^-W^MM. 

\) y \< •> fi a- rj y^fsmmmB^-^ya ? -mn £ 

mt$-&tzMZl:).Tc')£ ot,Z] merse PCR i£&fflv»/:. 
U^K 1 ? ( Gent i ana tri flora cv. Maciry) £)7£#|!f8ji 
lgi 1 ). DNA Extraction Kit (Stratagene-ttR) 'rffl 
V >'C genoin i c DNA Sr rtl ffi L - I fz . 'J >' H "7 ^> /L- =3 

y&mmmmttemzmm mmvs -89251^^ 

141 S:FflV >-Cgeriomie DNA ^iMlLfzM, DNA Ligation 
K i t ver . 2 (TakarattSS) (Cfc^T III £3E*SRJ£*- rTSr 
ofc. »^<iA:jlttRlC*l**«aii: L-t Inverse(W 
>.M'— 70 PCR KJGK&litLJt. Inverse PCRKffi(C(i 
LA PCR Kit (Takai-a ttm)Sr.fflt>. 75-f7-t LT 

u > k -7^/1-3 y^fmmm&^m\mmm\m>CL(D 

±8tO«atiS»JK:4*L . 5tHCWi$:|{n< J: 3^35mer 
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Inverse PCR f+; (C J; o T i$ifS $ ixtz DNA KlV^r^'a- 
.xmr^Mtit-^'tt, GENECLEAN II (BIDlOlttfS!) SrfflV> 
TWRL-fc. <I<75 DNAlflr.KrSrTA CloningKit (Inv 

i trogenttSS-) Srffll^f pCR II tplZ-? 77a— — yy 

[0015] ( 2 ) 7ot-^- C7)^ffi|e5ijc7)^1g 
7 a-- > V* ixtz U >' F •> ^ '13 > ^fi!c H f^®£ I r<7) 
To*-*-tf>t3SHV'll2T5-f V- • »7^— 
iciO. **liy-7xyHr- (ABIttii) «rfflv^T 
*7tL7t<. ftiiilJtfiafiSWtDNASIS (Hitachi Softie 
re Engineer inKttK) Sffllr^WlfLft. -e^iltjR. M 
mWlkltiS 3 F> J: 1)124 bp±^KTATAbox**i2*'> t>tc 

tz , * fz . TE^n^jtg^^maiijfincpg^- ut^t 
mxt t ^-.MYBgaK^>MYcgaiff<7)^K^i| 



[0016] (3 ) ?6f^ 7 *-«flBS 
f#^1^7°oqE— D N A 1-pDI 1017' 5X 5 H ( Clon 

L/C (ID, I) >F^^;l3>-^)j)c^jEfz;^rot 
— 7 — 7' 7 o— — >' 7' § i\tz pCR 1 1 ^EcoTMl TtTJ 
KfrL. DNABlunting Kit (TakaratLM) (Cj;->T*^ 
r^if iZ L/C. $ f>(:^«75^ 5 F arXbalTWRIi L •. 
TftJftfllt Xhal3|3H£t*OpBl 101|ffffr«rffl« L/C. J-Xb 
<7>«t HzimZiifizV y 1^^4-3 >.^JcjiSitf£-7- 7' 
nt— W.MrfcpBIlOlHrJtfcDNALigoticii Kit (Ta 
karatHR) *ffl^T*B-f 6 C t tc«t 0 , 'J > h'^»;l- 
3 >-&(SIHBae?rat-^-*'G U S jfig-7-C:j$^i 
$ ix^c .x 7 )Se-T- £ ^fj'^JH^ 7 $ /l/c . 

[ 0 0 17] ( 4 ) 56^7 f—wmafafc'WMX 
f^L/cf&T^.7.7 — $-T7'o.'N^ ; rH r^/, .'yjxyr 

>"X> .7„ (.AgrobacteriuiB tumefaciens) LBA4404 (Ooms 
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et al., Gene. 14, 33 —50, 1981. CBS 191.83) izm 

Ki-tdk. mftcomftmnmrnm diorsch et ai., sci 

ence, 227. 1229-1231, 1985) (Ci; (Pe 
tunia hybrida cv. Polo Red Target J^Oiifzry-Sf A£ 
ff^ro^. Gene Pulser{Bio-Rad ?±M) ^ffl^TfNJtL 
7"c&fS^7 £ T7ur\? =r '.J OA • 7 t >x>- 
X (Agrobacterium tumefaciens) LBA4404 (CBS 191.8 
3>Cc4E4KISa«< 0.2cm. Jfttn200fl. m«&S25juF . * 
JE2.5 kV<?X^f+T-2SAL^„ ^f-A-T (Petunia hybr 
ida cv. Polo Red Target)-^«031&?-^A(±I-;ATt^ 
3>)I^3£WH*K&&<Horseh et al.. Science. 22 
7. 1229-1231. 1985)CJ:-?rtTofc. ^fa-7«i 
=r 5£3K < ? * - S: «f OLBA4404 L fc« . Wfo* 

H ^yZ-gt&vmSWDWgt®, (Murashige et al . , Ph 
ysiol. Plant. .15. 473-497, 1962) ±t' 2 Bffl%ft I 
tz., ifctclppni \y> : /L7f-/\ 0.2 ppm -i > Y —fV 
SHIS . 200i>i>m-t: 7 * 9 * >' A . 300ppm# + V -f >• > or £ 
t"M S |»$tliLLT£> 1 # *SS6 L . a £i i 

XOjH&& ffo^ ( PI ttt«|tf5**J|Ui"C*(at*lR 
Its £ fc (cj: oT . «fctSft.fcjfr;PXj&»<5> > ^- h 
ffcZtltc. Z-cnis*— h£200pp«-fc 7 IOOp 
pni^'h-7 •< ffiifSj^l ^> Sr#i^l >M SO 

JPSitfi^f? LT«Srje* Lfc». *WHfltf>±l£» L Till 

[0018] ( 5 ) GUS &&<?)tftttl 
GI1S vS'ti^'.7t.7Eft& (Jefferson, Plant Mol . Biol. 
Rep., 5. 387-405, 19S7) IZ^XU. VAT^XdlzL 
X o tz -ttch-h . ffi^g*«l(X)iig*:ti&ffiff»K (50 

CCATGGTTGT TAGCTATATC CCTATAATTC 
TCTCAGGAAA GAAAAAAAAA AGAAAAAGAA 
TATTTTATGA GACAACGGTT GTAGTAGGAA 
TTTATTTTTA TTCTGTTTCA TATAATACAT 
TGATTGTAAT ACATACCACT CGGTAAAACA 
GAGATATACT TTATATGTGT CTCTGATGTG 
AATCCCATTC CCTAGTGGTT ATTACCCAGG 
CCACTTCCCA CCTTTGGTTT CAGATGAAAA 
TTAAAATCTT ATTTTCCAGA CCATGTTTTT 
TTTTCTTCAA ATTTATAAGC TAAAAGTAAC 
TTAA.AAAAAT ATCGAATTTT TATATCGTTT 
TGTTTAGACG TGACTGTCTT GCGCTCTTAT 
TCAAACGTAC TAACAAATTT TCGGACGCAT 
GGTCGTACTG TTTGGAATTC TTTCCCATTT 
AATTTATTTT TTCCTTAAAA AAAAATTAAA 
AACAAAATAA TATGTCGTTT ATAATTTTGT 
CTAAAG.AAAT GTTTTAAGTA TGTATTTTAT 
AACCGCACAA AGCCAATTTT AGTTTCCTTC 
TCTTTCATCA TCACTTACTG CAATTCACCG 
TTTCTCCGGC AGCCAAACCT TT 



raM >J >m^-y 7 r— ( P H 7.0) . lOmM tiDTA . 0.1% 
Vll-a^/l^ 0.1% Triton X-100 feiVlOmM 
it7hX>*S-)V) 200ml ^TWU iS^itS&Jl'Ctfr 
MLtz, ±jfl50^HC2niMC04 -.XM-»"<'j7x'J 
>l — (3 — D — o ~ H (4MUG) i-^fii)U^. 37'CX' 

lmv^mifz, voteum* 0.2H Na,co 3 $mz.x& 

t9W64h)feJ6*W- (U-2000; HitachittR) £EMTiH!l 

tooi 9 ] aeTOAHfcKtjvvcGus -is&zmftM 
&mz x -.» x mm ttz tz*>. 12 tzsa-tt & 0 rare 

[0020] 

E5>J»* : 1 
S2.9lJi7.)^§ : 1162 
UVl|^)§y : ^.ss 

McOSJt : Z1*M 
r^-Kav'- : HM^C 
Wm?MM : genomic DNA 
S3}® 

ife.t^-'S : Gentiana triflora cv. Maciry 



TTTTTTTCTT 


TCTTAAAAAA 


AAATGGTCCT 


fiO 


AGAAAGAAAG 


CAAACACTTT 


TTTTTAGAGA 


120 


GATTAAATGA 


AGTGACATAT 


ATTAGAGTTT 


180 


TTTTATCGTA 


TGTCAGAGGC 


TAGAAATGAG 


240 


TTATTTTA.AA 


ATTCACTTTT 


TTTGGGAATA 


300 


AACCGTTTAA 


GCAACGATCC 


GGACGGGCAA 


360 


TTCCAGTAGT 


GGGAGATCCG 


GGTTCGATTC 


420 


AAACAAAAAA 


AAAAACAACC 


CAGACCCTTC 


4S0 


AT AT A AT AG C 


AGTGCATTTA 


AGGTTTTTTT 


540 


TTATAAACTC 


AAATCAATAC 


GTATATTCTC 


000 


TTTATACCTA 


TTCATCTGTC 


TGTTTTCAGC 




CGTCCTTTGT 


TTCATCATCT 


TTTACATTTG 


720 


TTGTTGGCTA 


GACATGAGCT 


AGGTCATACT 


780 


ATGATGTAAT 


CTCCGCCCGT 


TATTACAGAT 


840 


ATTAAAATTT 


AAAAAGTTAA 


AAAAACAAAA 


900 


AAAGAAATGT 


TTTTTTTTTT 


TTTTTGAAAA 


960 


CGGGTAGGCA 


GGTACACGTG 


AAATTGAGCT 


1020 


TGTTATAAAT 


ACCAACCGGT 


cacccccAT 


1080 


TTTTCCCTiAA 


TTAATTTCTC 


TCCTCAACAT 


1140 



1162 
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mH<7)-&Z : 35 f^1^y-:tltt 

GGTGACCGTT GAGGAGATCA GAAAAGCTCA GAG AG 35 

[0022] mnm^ ■■ 3 ^<^st : -*m 

K?'J<Oft$ : 35 M?o>— : j£M« 

: m% nmmm ■. memm ( gj& dnai 

AAAGGTTTGG CTGCCGGAGA AAATGTTGAG GAG AG 35 
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